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Electronic flash for digital camera, has controller that controls transmittance of liquid crystal 
plate and reflector, based on brightness, photographed object distance and shape of object 
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Abstract: 

JP 2003098580 A 

NOVELTY A controller detects shape of photographed object, from photographed image. The controller 
controls a reflector (56) and transmittance of a Uquid crystal plate (58), based on brightness, distance 
and shape of the photographed object. 

USE For digital camera. 

ADVANTAGE The photographed object is exposed appropriately. 

DESCRIPTION OF DRAWING(S) The figure shows the block diagram of the electronic flash. 

reflector (56) 

liquid crystal plate (58) 
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^^m. t r^n^m i fB«<o ^ -5 -y :a mmo 

7ie^^tc*fji;-ri.HulBSS^^atcJ;^S*t^/!)^ tutBJt 
KiK¥IS;^l&l'N(p] < .i; 3 tcMtBS»if^lS^MS|-r -5 c i: 

^ t r s gisi?]^ 1 iBSco 7 5 y -> a SMo 

>(ct;goTMtBj)i7tffi«t<^)'>^ < i: fc-gR^M^^Hti. 
C t ^1$g!t i: -r ^ 2 X« 3 IBicO 7 7 -y -> ^ ^ 
Bo 

[0001] 

R8Rgj1S«?3S9*f^}-5f|i^^MBItl^7^«y->i 

[0 0 0 2] 

[SfJUdSffi] {gfi§jR-p<D^^^tcfc'V>TB8B^3t^%-r5 40 

[0 0 0 3] c:«Pa1^;&^|?^-rS/c:i6. #Pfg2 0 0 1 - 
2 1 9 6 2^i^$BtC«, fl^gP. SM^. 
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2 

[0 0 0 4] 4 4 1 0 7^i>ffi»C 

[0 0 0 5] 

0 0 1 -2 1 9 6 ^^'J^mcmmt^iltz&WM. mem 

fe jSV''1S^(*<Dfi[B*^EJl£^)^fli<iD* »DffiB i: * S J: -5 K 
[0 0 0 6] %)tgi5. 5te^/^*;l/:&#>«? 

[0 0 0 7] ^tc. ^m¥9-2 4 4 1 0 T^ii^StClB 

[0 0 0 8] *I8B^«. ±IB»ll^%lltLT. 

^ -y i SB^»-5 C i: a «iT'i& 5o 
[0 00 9] 

[^M^8?i*-r^fci6co#©] ±lBBW:&Sfi)t-r«/ci6 

fc»*^ 1 fBii©5gw«, ^m-ii^(Dm^-^^m^-r:s>m 

tcttfo TSf}IBfi9B^)t*SfjfBM;?f*tcS^*-*5tg» l^v 

[0 0 10] mta^mit. 'P^j:< ti,m^i^^m»Lrz 
mm^x^-r^, ^lt. x^Lrcmmt>^<b±w^^w 
(Dm^^mmt^c ccx\ ^wmMwti,^. ^^^^ 

[0 0 1 1 ] mm^mit. mye^micj:>jmmLtc^M 
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[0 0 12] rj:^^ myt^^m^&^mt. m^mzi^cm 
coo 1 3] ^^c. m^msitctEmvrc^oirc^ soiee 

[GO 1 4] ^/c. Si*S4tctEfflcL/ccfc9frc. mtEM 

m b fc^^co -5 f&yt^ ^ ^ ^€ M^^m^/ ^ - > tc 

[0 0 15] 

MLT*^0^<O^l*]5femi^i¥*ffltcii0^t-^o 
:^"«3gfl3^n/c:T'>^^$?;U:^;?i'^ 1 Oti. 1^1 (A) Rt/E 
1 (B) ic^.irj:d^c, \tt^mmmx$>^. sEM 

[0 0 16] *|*1 1 OZEBEWtcti. 01 (A) fC^-r 40 
[0 0 17] u>Xi 4 i::7r^>^M 5 tcomia^. 

SlJ7t't>'t^5 0St;ifiiJgg-b>1t 5 2:6Wt^nTV^^o 
ti. <?ijK.t^M0S§y-t>"9-^ffll/>rTT Lay h^Xh 

iyzrm'^T^r-^'y'm(omm^y'^^m^^x^^i\ so 
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[0 0 18] $rc. *i*l ltOIEffi;?)^e>aT:&fflI<Offl|ffi 

^';-:^-K 1 8^S«pJtl^Xn^y h 2 3*^Stte>n 
T^oO. l(D±ffitCti:. 01 (A) i^c^l^Xj^M 

n. ^-K^-Yir;l/4 7(04'^g|5)!)^i/^'y^5p^y 1 2 
^^oTl/^^o Sfc. *:{*1 1 C0iEffi/)^emT:£{ll<D{|] 

6<D1RSP2 8*^iStt&nTV^-5o >'^*yxU-2 

[0 0 19] ;?6tc. *i*i KDiEffipb^^ar^Tojtt 

ens 2;b^^tte>nTl/>^o 

[0 0 2 0] ^— K^^-V';l/4 7(i. T'i:/^$?;I/?^7p<-^(D 

]^^-K. s*^-K. ^^vziyicmmLxm^^thti 

v'^^y^.■^^^>l 2ti. 4^J¥LT'A Fn*y^, :^JfLT' 
[0 0 2 1 ] ^fc. mi (B) tC^-Tcfc^tC. 3|s:«:i i 

*/^4!^;H 3. Xhu^.t^^-yi 7. 9. 
Rt;p<na-^tT4<i5?>2 5^£0#aStR4^^y*'«^frt 

[0 0 2 2] '7'>rX7'U^4 6ti. Hffi-y-^X^b^fi^J^tf 

6 4 0X 4 8 0 tf^-tr/UOrgB^B^^/^:^;!/^: n 

M^Ti^A^nmBy r Mcm^\^^xmiSi^mm^ii^itcm 

^LfcKf. m^(om^bmm^m^xm7jk axr. 

f*^S^/^^;l/l Sti. Iftft^— h\ mU. ^'^-yr- 

[0 0 2 3] 9ti. x^X:/U>Y4 6 

SiagjSiRiaffiO^^tc-r^rXXl^-r 4 6^c^^^n;^c 

S/c. X^07^wt^^5?>' 1 7^iXhP>K^3S®J5g7t 
-*fT4<^>2 5ti. T-VxyU^ 4 6tC^^^tlT+ 
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[0 0 2 4] Sfc. m2K'ri^^)Vti:^'7 \ 0(OnmM 

m (AF) WM) *{iA/cX-Ab 

:/X (jft^ffigRlSUVX) Tfet). UVXl 4^DAF 

UT^oa^x^'^-f X 3 oios[ibi?§agP5& 

^io^^^d^ tcm^^mm'^ ]yyx^m\^^x 

CO 0 2 5] 1 rtgPOUVXl 4C>^^{4BtC*a 

-^V^iy^^KMl.Xiyl^Xl 4tcAI*^n/c7t/)^S^x/^ 

^ X 3 0 toS^Btci^®^ n § cfc 5 o T ^/^;&o 

[0 0 2 6] ffl®-r/WX3 0^. CCDtCf^x. 

C^;b^T*t§fcA6. MffllgP2 2iD«llifi?^:SrM6'rtl^ 

CO 0 2 7] tl^-r/WX3 0(i. IKBj[fill?S2 4 a^Ccfc 
■::>T|gKj;jn. |gl(j(HlSS2 4 a(i. i5f ^ ^ ^^{t^fg^fe 

(S7tffi±tCV h U ^X«frClB?iJ^tl/c^|g(faiD7ta^ 

CO 0 2 8] ^-r^yyfi^5g^(Hli?S2 7(i. -T-Yriy 
ti:<j:0«^^n/cltiiJffl)gP2 2tc^t)SiJSii^n. 
^X3 0-^A/D^g|gP3 8i|^lftft^H±'Sfci6cO#a 

CO 0 2 9] ^/c. ffl(t5=VWX3 Oti. HjfMl^^. 

@/T^x L 0^ tiitigg§;&/r L T 7 D </M^saagp 3 6 m 

ig^^tlT^SD. }SftT-VWX3 0:6-e»tB:^^n/cfi^ 
tis i©*Sg5T^ti'liM^nTA/Da«|gP3 ST^xS/^^ylz-r 
-t5?tC^g$^n^o 40 

Co 0 3 0] A/D^^g|5 3 8tOtti:^iSti:. S^nLJ&V^ 
tBMna-y-Vy^UV^^lHlK (CDS[H]£S) . Ei^L^iV^ 
rta5'Y>^>^x-X (I/F) [l]£S^»C/>LTx>^i$? 
Mi^iSTLSgP 4 0 KW^^nXX^-^^o CDS lUSST^ti. 
:7Y- KX;l/WI-§-cOb^;l/^^'r y'^- KX;l/— 
^ & D'!a^ft-^C> U-^;l/^^-r iB^t"- ^ it > y 
Uv^L. #iii^@tc®^7=^-^;?)>e,:7>r-KX7i/-T' 
-^;^M»:i-^o ^LT. (^CCD-fe;l/TcO 

K%:n*LTX:^^i'>iii{|i>'T-r;l/i: LTx>^^^;WS^5a 50 
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[003 1] 'f^yi^)vm^9i^smA of*. xtizntzT' 

-^?/^X8 8^:f>LT^^ti 4 2tcm:^t-^o *rc. 
^/c. xi^*^;l/fl^iasa54 0(i. ©JffliaP2 2;?)^& 

[0 0 3 2] 4 2«. II^B$tC«|fgffltC^^3iA. 

^ft\.xy'i^^)\ym^^m^A ot^^ti^ii-^tirmmy 

tf^7^^X^:^i:(Dp«^U-;^- K 1 8 tcS^i^^fg 
^A^fentf. fB1tb/cili#>'7^;l/^jE*Sff?ia54 4T 

p<^rU-;^-KK^-ry2 o(cto:^7;^n. nsp^v 

r^-^'x-X Wgl5I/F) 4 3^/rbT^^U;^-K 

CO 0 3 3] STc. n-^ 'l /Y 4 3tC{i. I O 

1 O^K-h 3 1 frcS*^^nfc:fflC>aggtCfem;bT^5<t 
CO 0 3 4] Sfc. Xa^y h 2 3tc^«^nfc;^^U:«7 

Mtmkwm^A 4r#?i o»jt) ^n/ci^tc><^u4 
2tciee^n^o ^lt. 4 2tcfBti^nrciii» 

>'7'^;l/^7=^>>^^;Ht^®5ia5 4 O;5)^^g0^|gi!j[o]K2 4 
btC»E)IILT7^^X7'l^^ 4 6tciiif|^;&g^ (S^) ^ 

CO 0 3 5] Mt»0P2 2ti. CPU. ROMatJ^RAM 
?5)^e)1«^^tXs il:8^3^ti:'r-i5?/^X8 8^:n^LTv'-v^y 
I 2. p<^'J-:^-KF^-ry2 0. ISiilllIgS 

2 4 a. 4 2. i±a§#?igP4 4. T'^XyU^4 

6. ^^zl-^^t4-:^>2 5. fflTt-fev-^-s 0. RD^ay 

CO 0 3 6] ROM(Cti. S«JSIgP2 2tCj$jgg^nrc±34 

^^TL^u^^^ Lmmm.^^x\^^^o s/c. RAMtc 

^-^^^7.^%^f^\^XK-h^ri^m%^^'fu^=7 
CO 0 3 7] CPU^i. ROM;6>BS-fiyn^^'^A;&M 
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f3\ CPU it. T.hatmmfj'^i^-m^jim^kat. mm^f 

^>'^*{i^^^lHlS^2 7. ffiidlelKZ 4 a*/^LrXh 
^4-: 1 e^^jmi^^o 

[00 3 8] :k\c^ X h a # 1 6 0«^tc:::)v>r ittW-T 

CO 0 3 9] fg^lfS 4(i:. giJ^(f4^-ty>W;^HT'« 
[0 0 4 0] i«B^fi5 8ti:. JS0^«^*^JB5K^n/c;tf^ 

^mnt^cttf^r^^^o erne ^19. crij^tf, js^i?^ 

[0 0 4 1 ] t^muyxe oit. mW}^m2 4 aic^-D 

y^ms 4i,c^o^^^n^mmy^(Dm&:^m m3(o— 30 
j^mmxTr.ryji^) ic^m^^mv^K). m^amo^^'^ 

CO 0 4 2] :^^m(oimtvr. mm^zzv 

H tT ^ n ^ $ij fflJ ; b - ^ > o V ^ T 0 4 1 c ^ -r 7 P — ^ 

[0 0 4 3] 0 4tc^f SilSX^^y^ 
2 1 :^^^;t>^n^^^^T^n^o S-r. X-r-^y^lOO 

i/-V'y^>Ki$?>' 1 2 7b^lfT^nTi/>3&l/^^'&tC{i. 
X7"*y:/1 0 OT'S^^n> S/^*yiS?.i<^Vl 2/)'«*fT 40 

[0 0 4 4]— i^^y^t^i^iyi zfomT^nrcm 

^iCirt. Xx^y^l OOT'W^^n. ^OXT^^y^l 0 
2^C:^o^/^T. ?K'J7t^fTt\ «lj7t-t>-lt5 OtCcfct^aiJTt^ 

[0 0 4 5] ^^^C. XT^'yT'l 0 4 TS'J£g^tTl/\ ig'JSi 
[0 0 4 6] :^j^cDX'r'y >^l 0 AFIfiir^Rt/SS 
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^y ^ - X tr- D fii^OS7t©JfflHS*^A6 § ^: 

[0 0 4 7] ^^OXT^^yy 1 0 8T*(i. ^^j^A^fcMyt 
Safiifi:. Xha>1-:S»;&fT3*^5*>*gft^-r§/c:a60BB 
a^ScD/ci6XhP4-:fflK:&fT3feS^;?)^feO> S'JTtefit*^ 

[0 0 4 8] ^LT. SiJ7tfS*Witi:D^::^^i^«^tc 
ti. X-r^y^l 0 8T*5^^n. XT-^yT^l 2 2tc43V> 

LTUVXl 4tcAI*^nrc5t;?)^Ji^T'/^^X3 OOS 
TeStc^g^^n^o ti^'r/WX3 0«> iSr-r^V^ffi 
^m^m^Z 7tcj:oT5g^^n/ci5?-r^V^-M#tc|0| 
WL/c^^^>^''T'JSft'r/WX3 O^IKi&LT. 
fi^^ 0^ U ^ 1/ ^tiil@gg^:n^ L T Z D yfi^jaagp 3 

[0 0 4 9] 7":^^^'fi^^^lSgI5 3 6T7f-n^M^i!L 

^ti. ^^L;^i/^c D siHigs. rtas-r^^y^x-xmss 

^IiStc/^LT-r^i/^^;WI^5aaa5 4 Otc|±i:^^n^o ^ 
LT. 'r'v'^;Hi^«aagP4 OtC4ol.>T. m^Of^-^^^ 
>'Hi^JQfa:^^Sfi^n. iOSiii(S!:7T-ryl/^:LT'r-:$'/^X 
8 S^/TLTp^^U 4 2tcai::^^n^o 

[0 0 5 0] -75. ifiiJ7t{i:6Wii:iTTSr:>/cii^lC 
Ci. X-r^y^l 0 8T**^:^n. ^^(OXT^^y^l 1 OT 

X3 0*^e>C>lif^{i^:6^ 7^u^ff^i[iagI53 6. A 
/D ^^0153 8. &a^-xV^$f;Wi^5aaa5 4 OCD/lStCtti 

[0 0 5 1 ] ^iOX7">yy 1 1 2T(i. Mffll$[52 2(i. 
[0 0 5 2] ^LT. X-r^yy 1 1 4 ^C^^l/>T. 

[0 0 5 3] myt^^^t. m^i£. msic^s^^^ic, 

[0 0 5 4] X-T^'yy 1 1 6T(i. rSe^sIS 5 8 Ojgi©^ 
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4<D{S§fC*a^-r^^lg6 6 (04'*4^gPi>O^iS) <0 
m Q&m£l 00%) ^K>U&<^J:^^'?Ki&^a^(D^ 

mj^mm&rr^o c(oj:-5fc. ^^^(Dm^t'pm 10 
[0 0 5 5] ^fc. ctitmmc. 'm^B^5 8(Dmm.6 

Co 0 5 6] ^LT. ^^OXT^^y:/! 1 8 "e(i. XhD 

[0 0 5 7] ^LT. :^^^0X7^^yy 1 2 0 T% X-r^y^ 

1 2 2 i:[WI1it<:}i^;^MTt»n^o CtO^§. ?gB^®5 8 

3aS§g|^c#?£-r^K¥t*6 4;6^^Mm^~A-^c;^ 
[0 0 5 8] C<D^^\,C^ ^^W(DiiLm'^B^^j:EKj;L. 30 
[0 0 5 9] SgiUce 6(^#T(DSja^«:-«tCfg 

6 6CDWMm^7 5%iCLrcl^m'^^Zi^t. mi (A) ifC 

[0 0 6 0] mmic, 6(Dmmm^5o%ic\^rc 

V-^if^^C^i. ^7 (B) ^C^-Tcfc-^tC. igjii^l0 0% 

[00 6 1] imz mmmm') ^^mm'm 2 %m 
^(omm^z^y^^xmmir^bo r^^. mimmmtm 
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[0 0 6 2] 08fC». *IISSJg^fCfi^SXhD>t:i 
6* (Om^^7J<\^rco Xhn4-:i6* (i. 5?7^g5 4. 
Sl^*5 6. V^^D^^-^^7 0. mmw7 2^ 

[0 0 6 3] V-r^U^^-^^7 Oti. 5S7tlf5 4& 
t/SW^ 5 6 0±:^T% ^ p ^ 7 0^ 

#cyffi^is§7tW5 4t^h^^^ti^^(DmAhtm^n 

^7tW5 4SO'S*r*5 6i:S^U>X60i:<^)ra 

[0 0 6 4] -T^^n^-^-^^To^. eij^(fs+:^ 
-^-r^p^-^-^^mio^Sfrcis^^nT 

v^S^-g-tcti. ^)tg5 4j?)^eo)tti. 1SKUVX6 0 

9tm5 4t'^<b<Omt. )fe®lRtt:7 2 0:^f&I-\rp](t8n. 

[0 0 6 5] CCDfcib, ^V^^p^^— OlI^J&lll 

io^jexti^2(D^jefrc^^-r^ci:tCcfcD^ s^affi 

[0 0 6 6] ^tc. 2|s:5g0^(Of^ffl^bT. ®r^gP2 2T 
[0 0 6 7] ^QtC^f S<Jffl);l/-^yti. XT^^y^l 1 

6 Ai;jLn(ommi^^. m 4 iCTj^rmmjiy-'^y tmmx& 
[0 0 6 8] iy^ y^^^^y\ ztrnT^rircm-^^z 

t*. Tsv-yfl 0 2Xm^. X-r^yT^l 0 4Xmm^V7 
i/\ Xx^y^l 0 6TAF$iJffiISt/lKDSJa?i&?T^o ^ 

LT. mmmmm\;rf(om'^\c^t. xx^y^i 1 ot 

U XT^-y^l 1 4TBB^5i^^;5)^igS^n. X-r^yT'l 

1 6 A ^ p ^ '^-ISKlSiJ^Wtsn^o 

[0 0 6 9] -r^t:^^. ?g»U/cia7t^^^:mf'-^/}N^^^ 

^y<fmn^^mm2 7^ftLxmmm^2 4 a^mti 
^n. mWim^2 4 atcj:DT-r^p^^— ^?7 00 

^v^^p^^-o^^^^^M^n^o 

[0 0 7 0] ^i^Wtcti, ia5tc^"riS^^{*6 4C0ffiB 

^^n. ^nw^i^offl^ov-i'^p^v'-AWB^i o 
t-^Si^^D*^^^p^-^~-rR*t^n/c5tt^. TteaiRi* 

7 2tCj;-:)T®[lR^n. ^tlti^^eOSS^£0-T^ ^ p ^ ^ 
[00 7 1 ] CtltCcfc!?. *K¥i*6 4-\P.8S*^n^^;6^ 
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[0 0 7 2] $rc. ctitmmic. v-r^a^^-^? 
^n^o cn^zxK^. ^^^a^^-mi^7 o^^mL lo 

Co 0 7 3] ^4o. »^i*6 4(DffiBtCffl^^i>^^(r) 

T^^D^^-co^T^— iftc^2oftg[c-r^^. a 

7t<0S*t^^ 7 5 %tC Lfcl^m-^ftCl^t. 4 O£0V-< P 20 

1 0<?):/a^y ^cD9-^C0^46^46fc 1 

■3<D"T-f ^a^^~;&^2(D^atC|a^L. m(0 3-D<D 

[0 0 7 4] ^fc. ±mmmmmT(^t. xha^.i sff^ 

a6 i^iifi^s ^mL fc ^^^^ tc 8-^5 V > T mytm 
[0 0 7 5] cmmm) ^-Xic. ^^m(Dmmmic^^^r 

[0 0 7 6] Ell OtC^'rJ:"PiC. m^BW.5Stt^Bly 

>x 6 ocD^xmrncDrnj^iiimt commas k si^ix 

>X6 ocDn/w^d. SiJU^^Xe ocott^;^ r . 

^U>X6 0O7tWS^ffiO]l;jSfigi:^ffiBSTC0{^Sg 
gi^S2hL. SKl^vXeOCOiStff^^&nii-r^^^ 

[0 0 7 7] 

[8i(i] 

50 
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-r *Sl'-<l 

[00 7 8] ML, Sr fi^^tiCT'SSnSo 
CO 0 7 9] 

sv'jrf^ ... (2) 

[0 0 8 0] ^/-c. «i^^iS(i^^^r-«^n^o 

[008 1] 
[iS3] 



[0 082] CCT% n=l. 492. r = 18. 61 
6 . d = 1 0 (mm) . S 1 = 1 7 . 5 15 (mm) t 

i^fcm^. ±fB (1) . (2) s:<^»). s 1 = 1 00 

8. 7 (mm) t^O. P=-47. 8 t^^o COfc 

^^m^ : ^ 1 OtC4ot^T*4^gPi><D««?) ;b^#^£L. 
^iO;*C#^Q^2. 1 (mm) tT^t. ^{887 4tC 
*5tt^^C0;^#^Q* ti. 2. 1X)3=100. 4 

[0 0 8 3] CtOcfc^^X ho.t* 1 6^C431/^T. ^g^S 
5 8±tC4bnj-^^K¥{*ffli^^i)i5tb;5:V>Ji'&. -r:&t>-^ 

mmm^i 0 0% (a^pfii) ^u/c^-^^. 

n-m7 5%. 5 0%. 2 5%tLrcm'^(DmiiLB7 4 

[0 0 8 4] 0 1 UC^-TcfcdtC. 52ia^/)^7 5%. 5 
0 %. 2 5 %cr)f5Jtl<D^^t>. 1 0 0 (cm) J:^tf^ 

[0 0 8 5] 

[iai] (A) ti"r>^^^;l/::^7^^OIEffi0. (B) tif" 
[[2 2] f^V^;l/;^><^<^»^MIS(D«|^^^-rP'o^y^ 
[0 3] XhP4<fOttB§«^[2jl?£)^o 
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